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DANFOSS A/S, DK-6430 NORDBORG 
Radiator valve. 

The invention relates to a radiator valve having a 
housing and also a first throttle point which is formed 
between a valve seat and an axially adjustable closure 
member which is loaded in the opening direction by a 
restoring spring, and a downstream second throttle 
point which is formed by a gap between an annular face 
sxirrounding the valve seat, and a rotationally 
adjustable cylindrical pre-setting insert which has a 
vertically profiled end face, which by the restoring 
spring is pressed against the annular face surrounding 
the valve seat and masks an outlet opening in the 
circumf erantial wall. 

In a known' radiator valve of that kind (DE 38 38 
205 C2) , the internal diameter of an inlet pipe 
inserted in the valve housing has a step, the inner 
part of which serves as the valve seat and the outer 
part of which serves as an annular face which co- 
operates with the presetting insert. In the 
circumferential wall surrounding the insert, there is 
an outlet opening which can be masked by the insert to 
a greater or lesser degree. Depending on the rotated 
angular position of the insert, in the region of the 
outlet opening a narrow gap or a selectable, larger 
opening is effective as the second throttle point. 

Under certain operating conditions, radiator 
valves produce noise, which can be either singing or 
turbulence noise. This applies particularly when the 
valve is only slightly open, as is" the case in sections 
of a heating system that are intended to have only a 
small maximum flow-through. Many measures have been 

CONFiRMAnON copir 
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proposed to eliminate this disadvantage. DE 22 57 196 
B proposes associating a jacket that has tangential 
discharge slots with the closure member. According to 
DE 33 35 741 C2 , inserts with throttle ducts are 
arranged in the outlet connector of the valve housing. 
From DE 41 07 969 Al it is known to provide several 
flow-limiting bores in a rotationally adjustable 
cylindrical presetting insert; these bores can be 
brought selectively into connection with the outlet 
opening and widen conically in the direction of flow. 

The invention is based on the problem of achieving 
a reduction in noise in a radiator valve of the kind 
mentioned in the introduction. 

This problem is solved according to the invention 
in that the gap defined by the annular face surrounding 
the valve seat is axially offset in relation to the 
valve seat. 

In this construction, the water is diverted first 
of all into the space between the valve seat and the 
closure member. The water emerging radially from 
there meets a closed circumferential wall, at which it 
is diverted again, and following that meets an end face 
leading to the gap, at which it is diverted a third 
time. A great deal of energy is removed from the 
water by these measures. Turbulence and noises 
associated with turbulence are reduced q[uite 
considerably. In addition, the circumferential wall 
surrounding the closure member forms a noise barrier 
which prevents noises occurring at the valve seat, 
especially singing, from being transmitted to the 
outside and being amplified by the radiator. 

It is an advantage for the valve seat to project 
beyond the annular face. In that case the 
circumferential wall at which the second diversion 
takes place is formed entirely or predominantly by the 
cylindrical insert. Three distinct 90*» diversions can 
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be enforced, resulting in a quite considerable 
depletion of energy. 

In a preferred eiobodimeht, it is arranged that the 
annular face is formed by the base of an annular 
channel, the outer side wall of which is interrupted in 
the region of the outlet opening. The cylindrical 
insert engages in this annular channel. Only the gap 
located in the region of the outlet opening is 
effective in the direction of the second throttle 
point . 

An alternative embodiment consists of having the 
annular face project beyond the valve seat. In that 
case, the circumferential wall that the water meets 
first is carried by a component that also has the valve, 
seat. 

The spacing between the valve seat and the annular 
face is preferably from 1 to 4 mm. Values below 1 mm 
are less effective. Values above 4mm lengthen the 
overall dimensions^ unnecessarily. 

Usefully, the valve seat is provided at its inner 
circumference with a rounding. This avoids a sharp 
edge, which would lead to increased singing. At the 
same time, an approximately constant flow rate is 
achieved in the seat region. This further reduces the 
formation of noise, which is also dependent on 
velocity- As a whole, the water is guided around the 
seat with less turbulence. 

Moreover, it is advisable for at least the gap- 
defining portion of the end face of the insert to be 
provided on its inner circumference with a rounding. 
This also avoids a sharp edge and the flow of water is 
diverted with little turbulence. 

The gap is preferably from 0.4 to 4 mm wide. It 
is therefore a multiple of, in particular more than ten 
times greater than, the width of the space that is 
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produced between the closure member and the valve seat 
at the smallest opening position and is about 0.05 mm. 

It has proved advantageous for the presetting 
insert to be loaded by a spring and to bear against the 
annular face with two portions of its end face, while a 
third portion defines the gap, an adjoining fourth 
portion continuously enlarges the spacing from the 
annular face and a fifth portion runs at a constant 
larger spacing with respect to the annular face. Such 
a presetting insert co-operates with the outlet opening 
over a large angle-of -rotation range across the gap, 
but also allows larger openings in the region of the 
second throttle point. 

The valve seat, annular face and the 
circumferential wall having the outlet opening can be 
formed in one piece with the housing. This involves a 
machining operation. 

A preferred alternative consists in the valve 
seat, annular face and circumferential wall having the 
outlet opening being formed in one piece with an inlet 
pipe inserted in the housing. In this manner, 
production of the inlet pipe can be completed without 
difficulty. 

In particular, the inlet pipe can be in the form 
of an injection-moulded plastics part. This allows 
inexpensive, high-precision mass production. 

The invention is explained in greater detail 
hereinafter with reference to preferred embodiments 
illustrated in the drawings, in which 

Fig. 1 shows a longitudinal section through a 

radiator valve according to the invention. 
Fig. 2 is a developed view of a presetting insert. 
Fig. 3 is an enlarged view of the working region of 
a first embodiment. 
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Fig. 4 is a view corresponding to Fig. 3 of a second 

embodiment , and 
Fig. 5 is a view corresponding to Fig. 3 of a fourth 

embodiment • 

The radiator valve illustrated in Fig. l 
corresponds largely to a construction that is known 
from DE 38 38 205 C2 - The valve housing 1 has an 
internally threaded connector 2 , an inlet duct 3 and 
two outlet ducts 4. The threaded head 6 of an inlet 
pipe 7 is screwed into the internally threaded 
connector 2 . The inlet pipe carries a valve seat 8 
which co-operates with a closure member 9. The 
closure member is carried by a valve stem 10 which can., 
be adjusted axially by means of a pin 11, which is 
displaceabie, for example, by a. thermostat top part, 
not shown; the valve stem is loaded by a restoring 
spring 12 in the opening direction. 

The closure member 9 is surrounded by a 
cylindrical presetting insert 13 which is pressed by 
the restoring spring 12 against an annular face 14 on 
the inlet pipe surrounding the valve seat 8 . The end 
face 15 of the insert 13 comprises two portions 16 and 
17 with which the insert bears against the annular face 
14, a third portion 18 which defines a gap 19, a fourth 
portion 20 which continuously enlarges the spacing from 
the annular face 14 so that an opening 21 is produced, 
and a fifth portion 22, which has a constant larger 
spacing from the annular face 14 and defines an opening 
23. The insert 13 is surrounded by a circumferential 
wall 24 in which there is an outlet opening 25 that is 
connected to both outlet ducts 4 and 5. The 
presetting insert 13 can be rotated using a raisable 
rotary knob 26, so that selectively one of the openings 
19, 21 and 23 can be caused to coincide with the outlet 
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opening 25, with the result that a specific throttle 
resistance is set. 

In the eiabodiinent shown in Fig. 3, reference 
numbers increased by 100 have been used to denote 
corresponding parts. A fundamental difference from 
Fig. 1 consists in that the valve seat 108, annular 
face 114 and circumferential wall 124 are formed on the 
valve housing 101. The rounding 127 on the inner 
circumference of the valve seat 108 and the rounding 
128 on the inner circumference of the end face 115 of 
the insert 113 are clearly shown. 

It is very important in the invention that the 
valve seat 108, and consequently the space 129 between 
the closure member 109 and the valve seat 108, be 
offset axially with respect to the gap 119. The 
consequence of this is that the flow has to be diverted 
several times, as indicated by the arrows. The first 
diversion is effected at the face 130 of the closure 
member 109, the' second diversion is effected at the 
inner circumferential face 131 of the insert 113 and 
the third diversion is effected at the annular face 
114. A lot of energy is expended, which leads to a 
reduction in turbulence noise. In addition, the 
cylindrical insert 113 projects into the channel 132 
surrounding the valve seat 108, so that the site at 
which singing is generated, that is, the space 129, is 
shielded from the outside. 

In the embodiment shown in Fig. 4, reference 
numbers increased by 200 have been used for 
corresponding parts. The difference between this 
embodiment and the embodiment of Fig. 1 essentially 
consists in that the inlet pipe 207 is mounted by an 
internal thread 233 on a carrier member 234 fixed in 
the valve housing, and the outlet opening 225 is 
therefore located outside the thread. In contrast to 
how it was first shown in the drawings, the transition 
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from the valve seat 208 to the gap 219 has no 
throttling device, because the fiirther openings 21 and 
23 distributed over the circumference provide a 
sufficiently large flow cross-section. 

In the embodiment according to Fig. 5, in which 
reference numbers increased by 3 00 for corresponding 
parts are used, the annular face 314 projects beyond 
the valve seat 308. The gap 319 is defined by a fixed 
insert 313. Here too, the flow is diverted three 
times, although this is not as marked as in the above- 
described constructions • 

The axial offset between the face of the valve 
seat 308 and the annular face 314 should lie between 1 
and 4 mm, the value of about 2 mm having proved 
especially favourable. The roundings 127 and 128 
preferably have a radius of 1 mm.. Compared with a 
radiator valve according to D£ 38 38 205 C2, the 
annular face 114 merely needs to be lowered, that is, a 
channel, such as 132, needs to be formed, so that the 
noise-reduction effects can be achieved with very 
little additional expense which can easily be 
accommodated in the normal production process. The 
effect can also be achieved, of course, by raising the 
valve seat 12 and using a shorter valve stem 10 or pin 
11. 
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Patient Claims 

1. A radiator valve having a housing and also a first 
throttle point which is formed between a valve seat and 
an axially adjustable closure member which is loaded in 
the opening direction by a restoring spring, and a 
downstream second throttle point which is formed by a 
gap between an annular face surrounding the valve seat, 
and a rotationally adjustable cylindrical pre-setting 
insert which has a vertically profiled end face, which 
by the restoring spring is pressed against the annular 
face surrounding the valve seat and masks an outlet 
opening in the circxmf erantial wall, characterized in 
that the gap (19; 119, 219; 319) defined by the annular 
face surrounding the valve seat (14; 114; 214; 314)) is 
axially offset in relation to the valve seat (8; 108; 
208; 308) • 

2. A radiator valve according to claim 1, 
characterized in that the valve seat (8; 108; 2 08) 
projects beyond the annular face (14; 114, 214). 

3. A radiator valve according to claim 2, 
characterized in that the annular face (14; 114; 214) 
is formed by the base of an annular channel (132) , the 
outer side wall of which is interrupted in the region 
of the outlet opening (25; 125; 225). 

4. A radiator valve according to claim 1, 
characterized in that the annular face (314) projects 
beyond the valve seat (308) • 

5. A radiator valve according to one of claims 1 to 
4, characterized in that the spacing between the valve 
seat (8) and the annular face (14) is from 1 to 4 mm. 
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6. A radiator valve according to one of claims 1 to 

5, characterized in that the valve seat (108) is 
provided at its inner circumference with a rounding 

(127) . 

7. A radiator valve according to one of claims 1 to 

6, characterized in that at least the gap-defining 
portion (18) of the end face (15) of the insert (13) is 
provided on its inner circumference with a rounding 

(128) . 

8* A radiator valve according to one of claims 1 to 
6, characterized in that the gap (19) is from 0.4 to 
4 mm wide. 

9. A radiator valve according to one of claims 1 to 

8, characterized in that the presetting insert (13; 
113; 213) is loaded by a spring (12) and bears against 
the annular face (14) with two portions (16, 17) of its 
end face (15) , while a third portion (18) defines the 
gap (19) , an adjoining fourth portion (20) continuously 
enlarges the spacing from the annular face (14) and a 
fifth portion (22) runs at a constant larger spacing 
with respect to the annular face (14) . 

10. A radiator valve according to one of claims 1 to 

9, characterized in that the valve seat (108), annular 
face (114) and the circumferential wall (12 4) having 
the outlet opening (125) are formed in one piece with 
the housing (101) . 

11. A radiator valve according to one of claims 1 to 
9, characterized in that the valve seat (8, 208), 
annular face (14, 214) and circumferential wall (24; 
224) having the outlet opening (25, 225) are formed in 
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one piece with an inlet pipe (7; 207) inserted in the 
housing (1) . 

12. A radiator valve according to claim 11, 
characterized in that the inlet pipe (7) is in the form 
of an injection-moulded plastics part. 



wo 95/20733 



PCT/DK95/00049 



1/2 




wo 95/20733 



PCT/DK95/00049 



2/2 




1 

INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/DK 95/00049 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC6: F16K 1/52 // F16K 47/08 ..^r^ 

According to Intemaiional Patent Classrication (IPC) or to both national dasaftcauon and IPC 

B. FIELDS SEARCHED ^ 

Minimum documentation searched (dasslftcation system followed by dassiflcation symbols) 

IPCS: F16K 

Documentation searched other than mhUmum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,NO classes as above 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Gtation of document, with indicafion, where appropriate, of the relevant passages 


Relevant to daim No. 


A 


DE. C2. 3838205 (DANFOSS A/S), 4 June 1992 
(04.06.92), figure 1, claims 1-9 


1-12 


A 


DE, C2 , 2936027 (AKTIEBOUGET MARKARYDS 

. METALLARMATUR) , 15 February 1990 (15.02.90), 
figures 4-5 


1-5 


A 


SE. B, 448769 (DANFOSS AS), 16 March 1987 
(16.03.87), figures 1,3-5, abstract 


1 



I I Further documents are listed in the continuation of Box C See patent family annex. 



* special categories of dted documeaits: 

'A' document dcfming the general state of the azt which is not consider ed 

to be of paiticalar rrievaiice 
'E' edter docnment but puUisbed on or after the intematianal filing dale 

"If docnmeox uluch may throw doubtK on priority daimfs) or wMcfa is 
cited tD establish the pufalicatian date of another dtattooi or other 
special reason (as specified) 

'O' document referring to an oral disclosure, use. exhibition or other 

'p* document published prior to the interoational filing date but later than 
the priority date r1 aimed 



"T* later document publidied after ttie interoational filing date or priority 
date not in conflict with the application but dted to undentand 
thu principle or theory tmderiying the invendon 

''X* document of particular relevance: the daimed invention cannot be 
considoed novel or cannot be considered to involve an inventive 
step when the document is taken alone 

'Y' document of particular relevance: the daimed invention cannot be 
considered to involve an inventive step when the doaimcnt is 
comhinprt with one or more other such documents, sndi combination 
being obvious to a person skilled in the art 

docomeat member of the same patent family 



Date of the actual completion of the international search 
9 May 1995 


Date of mailing of the international search report 

2 9 -05- 1995 


Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055. S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 


Authorized oflicer 
Christian Westberg 

Telephone No. 46 8 782 25 00 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 
Information on patent family members 



01/04/95 



International application No. 
PCT/DK 95/00049 



Patent document 
dted in search report 



Publication 



Patent family 
nieml3er(8) 



Publication 
date 



□E-C2- 3838205 



04/06/92 



CA-A- 

FR-A,B- 

GB-A,B- 

IT.-B- 

JP-A- 

SE-A- 



2001227 
2639084 
2226870 
1238532 
2180387 
8903552 



DE-C2- 
SE-B- 



2936027 
448769 



15/02/90 
16/03/87 



SE-B.C- 412809 



CA-A- 
DE-A,C.C 

FR-A,B- 

6B-A,B- 

JP-B- 

JP-C- 

JP-A- 

SE-A- 

US-A- 



1231926 
3300624 
2539203 
2133511 
1038991 
1554244 
59133872 
8307181 
4518147 



11/05/90 
18/05/90 
11/07/90 
18/08/93 
13/07/90 
12/05/90 



17/03/80 



26/01/88 
19/07/84 
13/07/84 
25/07/84 
17/08/89 
04/04/90 
01/08/84 
12/07/84 
21/05/85 



Form PCr/ISA/210 (patent femily annex) (July 1992) 



